Monoclonal antibodies (MoAbs) to the lipopolysaccharide (LPS) of Bacteroides fragilis were produced by immunizing mice before hybridization with bacterial outer membranes solubilized with Triton X-100. Nineteen stabile clones were established. They all produced antibodies that reacted more strongly with purified B. fragilis LPS than with crude sonicated antigen in an enzyme immunoassay. Four MoAbs were studied by immunoblotting Bacteroidesfragilis is clinically the most important anaerobic gram-negative rod (11). The LPS of B. fragilis substantially differs from that of other gram-negative bacteria, since it lacks 2-keto-3-deoxyoctulosonic acid and L-glycero-Dmannoheptose (15, 19) . The lipid A of B. friagilis does not contain 3-hydroxymyristic acid, a major fatty acid in aerobic gram-negative bacteria (34). This and other differences in the lipid composition of B. fragilis LPS may be related to its low endotoxic activity (15, 19 Tables 1 and 2 . The bacteria were identified by the API 20A system (API International, S.A., Geneva, Switzerland), by prereduced, anaerobically sterilized biochemicals, and by other procedures described in the Virginia Polytechnic Institute and State University and Wadsworth anaerobic bacteriology manuals (16, 29), as well as by high-pressure liquid chromatography (Hewlett-Packard 1082B, Bio-Rad Aminex HPX 87H ion-exchange column, Bio-Rad Laboratories, Richmond, Calif.) (12) .
Lipopolysaccharide (LPS) is an integral component of the outer membrane (OM) of gram-negative bacteria (25) . Its location in the outermost layer of the bacterial cell wall, large relative amount, release into the host, and resistance against physicochemical disintegration make it a good candidate for diagnostic antigen detection, provided that antibodies of suitable specificity are available.
Bacteroidesfragilis is clinically the most important anaerobic gram-negative rod (11). The LPS of B. fragilis substantially differs from that of other gram-negative bacteria, since it lacks 2-keto-3-deoxyoctulosonic acid and L-glycero-Dmannoheptose (15, 19) . The lipid A of B. friagilis does not contain 3-hydroxymyristic acid, a major fatty acid in aerobic gram-negative bacteria (34) . This and other differences in the lipid composition of B. fragilis LPS may be related to its low endotoxic activity (15, 19) . These characteristics of B. fragilis LPS have made it difficult to determine LPS contamination of preparations extracted from B. friagilis. On the other hand, they have important immunological implications: monoclonal antibodies (MoAbs) to the inner core or lipid A may be specific to B. f-agilis, but lack the serological heterogeneity that hampers the use of some polyclonal antisera in the detection of B. fi-agilis LPS (27) .
We have produced MoAbs to B. firagilis LPS by immunizing the mice before hybridization with specially treated OM of B. fragilis. The target structures of these antibodies were determined by both enzyme immunoassay (EIA) inhibition and immunoblotting. Tables 1 and 2 . The bacteria were identified by the API 20A system (API International, S.A., Geneva, Switzerland), by prereduced, anaerobically sterilized biochemicals, and by other procedures described in the Virginia Polytechnic Institute and State University and Wadsworth anaerobic bacteriology manuals (16, 29) , as well as by high-pressure liquid chromatography (Hewlett-Packard 1082B, Bio-Rad Aminex HPX 87H ion-exchange column, Bio-Rad Laboratories, Richmond, Calif.) (12) .
Stock cultures of the bacteria were maintained at -70°C in tryptone soya broth (Oxoid Ltd., London, England) containing 20% glycerol. Anaerobic bacteria were grown for 48 h on brucella blood agar plates supplemented with vitamin KI (10 p.g/ml) and hemin (1 p.g/ml) in anaerobic jars. Purity controls were carried out by means of subcultures under both aerobic and anaerobic conditions. Aerobic bacteria were grown on blood agar plates (blood agar base, Oxoid) supplemented with 10% defibrinated bovine blood.
Bacteria for specificity testing were harvested from culture plates with sterile 0.9% NaCI containing 2% formaldehyde. After 1 h at room temperature, the bacteria were washed three times with 0.9% NaCI and diluted to about 108 cells per ml by McFarland turbidity standards.
Preparation of OMs. The method described by Kasper and Seiler was used (20) . The organisms were suspended in 0.01 M EDTA buffer (pH 7.4) containing 0.05 M sodium phosphate and 0.2 M NaCI. The suspension was incubated at 60°C for 30 min, pressed through a 25-gauge needle, and mixed vigorously with a Vortex mixer. Bacterial bodies were centrifuged at 12,000 x g (at 4°C for 2 h). OMs were separated from the supernatant by ultracentrifugation (80,000 x g at 40C for 2 h). (21) . Briefly, the cells were extracted with phenol-water (33) . The dialyzed and lyophilized aqueous phase was subjected to phenol-chloroformlight petroleum extraction (8) . The LPS was then electrodialyzed and converted to triethylamine salt, as described by Galanos and Luderitz (7) . The LPS from Yersinia enterocolitica 0:3 was extracted by the hot phenol-water method (17, 33 -3  18±31  3  7±12  3  0  3  35 ± 31 a Inhibition is decrease in OD405 x 1,000. Twelve LPS preparations were tested by the EIA inhibition test. The only LPS preparation causing marked inhibition was that of B. fragilis (Table 3) .
SDS-PAGE and immunoblotting. Purified B. fragilis LPS (Fig. 1A) , the OM of strain ATCC 23745 (Fig. 1B) , and the OM of one EIA inhibition-positive (Fig. 1C) and one inhibition-negative (Fig. 1D) B. fragilis strain were tested. In silver staining, the LPS gave only one band (12 to 13kd) (Fig. IA,  lane 1) . In the corresponding gels from the prototype strain (Fig. 1B, lane 1) and the EIA inhibition-positive strain (Fig.   1D, lane 1) , several heavy bands occurred in this molecular weight area, preventing the identification of any LPS bands.
Silver staining of the EIA inhibition-negative strain (Fig. 1C, lane 1) showed 7 to 10 faint bands in the molecular weight area of 10 to 20 kd. None of them was clearly identical with that of purified LPS. In addition to the bands in this range, several bands occurred in the larger molecular weight area of all silver-stained gels.
All four MoAbs showed a very strong reaction in immunoblotting with purified B. fioagilis LPS (Fig. 1A, lanes 2 through 5). The reaction occurred in the molecular weight area of 8 to 20 kd and was totally homogeneous. A strong and wide reaction was also observed in the immunoblotting of type strain ATCC 23745 (Fig. 1B, lanes 2 through 5) and the immunoassay-positive strain (Fig. 1D, lanes 2 through 5) . The reaction areas were even wider than those of purified LPS, with a range of 10 to 27 kd. The immunoblotting pattern of the EIA inhibition-negative strain (Fig. IC, thetaiotaomicron can be rapidly differentiated by their positivity in the indole test.
The EIA inhibition method is possibly more affinity dependent than is immunoblotting. This difference may explain the variable behavior of one B. fragilis strain in these tests. This organism, selected on the basis of its negative reaction in EIA inhibition, showed a positive reaction in immunoblotting. The differences in staining intensities between the strains were obviously caused by different amounts of loaded LPS. The B. fragilis strain that was negative in EIA consistently showed weaker reactions in silver staining and immunoblotting, although equal protein amounts of each strain were loaded.
Although molecular weight markers for proteins are not suitable for estimating the size of LPS in SDS-PAGE (28), the estimated weight of purified LPS (12 to 13 kd) is very similar to that reported by Kasper (19) for the monomeric molecular weight of B. fragilis LPS and that reported by Goldman and Leive (10) for the lipid A-core oligosaccharide structure of E. coli. However, reliable particle size estimations can only be obtained by using LPS of known size as internal standards (28) . The homogeneous staining patterns suggest that the LPS of B. fragilis does not contain long chains composed of repeating units.
There was a striking difference in the staining of LPS directly in silver-stained gel and in the immunoblotting of LPS with MoAbs. Immense (31) . This should be no problem when LPS is the target structure, since its relative amount in the bacterial cell wall is high (25) .
